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National Museum of Scotland, Chambers St., Edinburgh, EH1 1JF, UK, a.ross@nms.ac.uk
The known palaeodiversity of organisms trapped in Burmese amber from Myanmar has increased
dramatically over the past few years. Theodore D.A. Cockerell (1916) was the first to record inclusions in
Burmese amber and by 1920 had described species of insects, pseudoscorpions, a mite and a millipede. The
first plant was recorded by Dixon (1922). These specimens were in the R.J.C. Swinhoe collection which was
deposited at the Natural History Museum in London (NHM) and was the only public collection of Burmese
amber for 80 years. I started work as the museum’s Curator of Fossil Insects in 1993 and realized there were
some interesting undescribed inclusions in the Burmese amber collection. Subsequent visits by Prof. Alexandr
Rasnitsyn and his colleagues from the Paleontological Institute, Moscow (PIN), confirmed this. Rasnitsyn
(1996) mentioned the first records of spiders, a scorpion, a snail and reptile skin, and the latter three were
figured by Ross (1998). Shortly afterwards a Canadian mining company started exporting Burmese amber
and it became available again. New collections were built up by David Grimaldi at the American Museum of
Natural History, New York (AMNH) and George Poinar at Oregon State University (OSU). Grimaldi et al. (2002)
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recorded and figured the first conifers, nematode worms, velvet worm, bird feather, centipedes and fungi
(redescribed as bivalves and their borings by Smith and Ross 2018). Since then the following groups have
been added – harvestmen (Giribet and Dunlop, 2005), wood-lice (Ross et al. 2010), ricinuleids (Wunderlich
2012), tail-less whip scorpions (Engel and Grimaldi 2014), camel spiders (Dunlop et al. 2015), whip scorpions
and short-tailed whip scorpions (Wunderlich 2015), microwhip scorpions (Engel et al. 2016), crabs (Xia et al.
2015), symphylans (Moritz and Wesener 2017), ostracods (Xing et al. 2018), horsehair worms (Poinar and
Buckley, 2006), flatworms (Poinar et al. 2017), frogs (Xia et al. 2015), dinosaurs (Xing et al. 2016) and a variety
of protists (Poinar and Poinar 2004), fungi (Poinar and Buckley 2007) and plants, including flowers (Poinar
and Chambers 2005).
With regards to the insects (Hexapoda), the species that Cockerell described originally belonged to 11
orders (refs in Ross and York, 2000). He also mentioned the presence of cockroaches (Blattodea) (Cockerell
1917). A supposed caddisfly (Trichoptera) was later identified as a belonging to Hemiptera however a true
trichopteran was described by Botosaneau (1981). Rasnitsyn (1996) listed 20 orders in the NHM collection
though listed Homoptera and Heteroptera separately and missed the Embioptera which had been previously
recorded by Cockerell. Rasnitsyn and Ross (2000) added the Phasmatodea and Grimaldi et al. (2002) added
the Odonata, Plecoptera and Zoraptera from the AMNH collection. The following extant orders were
subsequently added – Strepsiptera (Grimaldi et al. 2005a), Mecoptera (Grimaldi et al. 2005b), Megaloptera
(Engel and Grimaldi 2008), Diplura (Xia et al. 2015) and Grylloblattodea (Xia et al. 2015). Amazingly three new
extinct orders of insects have been described and named from Burmese amber in the past couple of years –
Alienoptera Bai et al. 2016, Aethiocarenodea Poinar and Brown 2016; and Tarachoptera Mey et al. 2017; and
the extinct order Permopsocida was resurrected by Huang et al. (2016). The Isoptera are now considered to
reside within Blattodea, and Collembola have been divided into three orders, so currently there are 34 orders
of hexapods known from Burmese amber, which is the highest for any amber (compared to 31 orders in Baltic
amber – see Weitschat and Wichard (2010) and accounting for 3 orders of Collembola, one order of
Hemiptera, Isoptera within Blattodea, plus Phthiraptera).
The total number of species described from Burmese amber has risen exponentially over the past few
years (Figure 1). The first three species to be described by Cockerell (1916) were Enicocephalus fossilis,
Psyllipsocus(?) banksi and Termopsis swinhoei, all of which have subsequently been moved to other genera.
Photos of them and of other Cockerell types were published for the first time in Ross and York (2000) and
Ross et al. (2010) (note that in the latter Fig. 3D is of P. banksi and not ‘?Psylloneura perantiqua’ as given in
the figure caption). By 1922 Cockerell had named or recorded 44 species, however two of these (Trigona
bees) were later discovered to be in copal (Grimaldi et al. 1995). Nearly 60 years elapsed until another species
was described by Botosaneanu (1981), and Dlussky (1996a, b) described two new species of ants. The re-
newed interest in this amber resulted in a thematic set of papers published in the Bulletin of The Natural
History Museum, Geology Series in 2000 in which some of Cockerell’s types were redescribed and 15 new
species were named, bringing the total up to 60 species. The new collections at the AMNH and OSU, along
with further study of the NHM collection led to a steady stream of papers describing new species. By the end
of 2004 the total had doubled to 120 species and by the end of 2009 had more than doubled again to 259
species. In the past few years the Chinese have become very interested in Burmese amber (Rippa and Yang
2017). Many new mines have opened up and the market has been flooded meaning that Burmese amber is
now easily available and relatively cheap. The number of scientific papers and the number of new species
has rocketed. By the end of 2015 the species total had nearly doubled again to 507 and by the end of 2017
the total number of species described or recorded from Burmese amber reached an incredible 867
(incorrectly counted as 870 in Ross 2018). 202 of these were named in 2017 which is the highest number of
species named from any amber in any one year in the entire history of amber studies (at the height of
Dominican amber studies 80 species were named in 1994 (Arillo and Ortuño 2005)).
The number of families recorded has also increased significantly. The arthropod species that Cockerell
described (excluding those in copal) belonged to 30 families (Ross and York 2000). The palaeoentomologists
at PIN and other colleagues identified a total of 98 families of arthropods in the NHM collection (Rasnitsyn
and Ross, 2000), and Grimaldi et al. (2002) identified an additional 28 arthropod families plus 2 non-
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arthropod families in the AMNH collection. Poinar and Poinar (2008) listed 149 families of hexapods alone
and Ross et al. (2010) listed 216 families of arthropods, including 185 families of hexapods. An additional 21
families of other invertebrates, vertebrates, protists, plants and fungi had also been recorded by then. By the
end of 2016 there were a total of 375 families recorded of which 342 were arthropods and 271 were
hexapods (Ross 2017), and by the end of 2017 this had shot up to 429 families of which 389 were arthropods
and 300 were hexapods (Ross 2018). There was another Chinese book published last year (Zhang 2017),
which I have not seen and may contain additional records.
The proliferation of the description of new species in Burmese amber is leading to a problem. There are
somany people around theworld describing new species that there is a high probability that different people
are working on the same potential new species. It is also likely that there are already species described that
will in the future become synonyms. A possible example of this is in the extinct family Archipsyllidae. Two
new species in two new genera were named in 2016 by different authors – Mydiognathus eviohlhoffae
Yoshizawa and Lienhard 2016 and Psocorrhyncha burmitica Huang et al. 2016. These papers were published
very close to each other – the first on 11 February and second on 10 March and neither referred to each
other’s paper, thus they had been working in isolation. The two species certainly appear very similar so may
be conspecific, but require re-examination to confirm this. Another situation has arisen several times where
authors have claimed the ‘first’ of something but which isn’t because another has already been published,
e.g. Cai et al. 2017 (published on-line 16 June) and Qui et al. 2017 (accepted 14 July), both claimed to describe
the first lucanid stag beetle. Different journals publishing at different speeds can also lead to problems. An
interesting new amphiesmenopteran insect was described recently as Tarachocelis microlepidopterella in the
new family Tarachocelidae. The first description was provided in a paper submitted in June 2016 and
accepted November 2016, but was not published until January 2018 (Mey et al. 2018). After the first paper
was written similar but new species were discovered and a second paper was written but with different
junior authorship and a new order Tarachoptera was erected (Mey et al. 2017). This second paper was
submitted in October 2016 and accepted February 2017 but was due to be published before the first paper.
To validate the species name a brief description was included in the second paper to avoid it
becoming a nomen nudum. Once the second paper had been published the first one had to be amended to
correct the authorship of the family, genus and species names to avoid them being named twice with
different authorship.
The risk of potential synonyms led me to decide to make my checklist of Burmese amber species freely
available on-line (Ross 2017) rather than wait for opportunities to publish it. The list has subsequently been
extensively utilized by other authors (Guo et al. 2017) and on-line but as long as it is duly acknowledged I do
not mind as it is better that the data is disseminated to avoid mistakes being made in the future. From doing
this I have been informed that the list has prevented two new species being described that were already
published. So far there have been four versions, and version 4, up to the end of 2017, was made available
on-line on 10 January via my own webpage (Ross 2018) and Research Gate. I am also including references to
papers in press, but not including the data from them in themain list. This list is not only of use to taxonomists
describing new species but also useful for reviewers of submitted papers. It would be nice to think that in the
future researchers will collaborate more closely to avoid publishing potential synonyms though while there
is the culture of competition between rival research groups and the pressure to publish papers quickly, then
this is unlikely.
There has been much discussion on the age of Burmese amber (see Ross et al. 2010). Ross (2015) argued
it was Albian because the presence of pholadid bivalve borings suggested that the amber was already hard
before being deposited. However recent research has shown that some of the bivalves were boring into the
resin while it was still soft, thus not long after it was exuded from the tree (Smith and Ross 2018). This
demonstrates that the amber is contemporaneous with the age of the bed, which was dated as 98.8 +/-
0.6Ma using radioactive zircons (Shi et al. 2012) and is thus early Cenomanian in age.
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Fig. 1. Graph showing the number of species described from Burmese amber from 1916 to 2017.
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